Transforming growth factor-beta1-induced hypertrophy and matrix expression in human bladder smooth muscle cells.
To determine whether transforming growth factor beta (TGF-beta) could activate hyperplasia, hypertrophy, and altered collagen expression in human detrusor smooth muscle cells (SMCs). Human bladder SMCs were treated in vitro with TGF-beta1 and analyzed for changes in both proliferative and hypertrophic responses by cell number and volume measurements, as well as for alterations in extracellular matrix gene and protein expression by Northern blot and enzyme-linked immunosorbent assay. Proliferation of bladder SMCs was refractory to TGF-beta1, whereas the cells became hypertrophic upon TGF-beta1 treatment. The interstitial collagens, types I and III, were increased significantly in TGF-beta1-treated cultures in a dose-dependent manner. These increases were blocked in the presence of TGF-beta1 neutralizing antibody and also when cultures were treated with the protein synthesis inhibitor cycloheximide, indicating that new protein synthesis is necessary for upregulation of the interstitial collagens. Messenger ribonucleic acid transcripts for both the COL1A1 and COL3A1 genes were elevated at 4, 6, and 24 hours in TGF-beta1-treated cultures, preceding the expression of the collagenous protein, showing that TGF-beta1 effects on bladder smooth muscle occur, at least in part, at the transcriptional level. These results indicate that human bladder SMCs have the potential to mediate both a hypertrophic and fibrotic response upon TGF-beta1 stimulation.